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Objective/Background: This report describes the first round of
results for Phase II of the Alabama CABG Project, a regional quality
improvement initiative.

Methods: Charts submitted by all hospitals in Alabama performing
CABG (ICD-9 codes 36.10-36.20) were reviewed by a Clinical
Data Abstraction Center (CDAC) (preintervention 1999-2000;
postintervention 2000-2001). Variables that described quality in
Phase I were abstracted for Phase II and data describing the new
variables of B-blocker use and lipid management were collected.
Data samples collected onsite by participating hospitals were used
for rapid cycle improvement in Phase II.

Results: CDAC data (n = 1927 cases in 1999; n = 2001 cases in
2000) showed that improvements from Phase I in aspirin prescrip-
tion, internal mammary artery use, and duration of intubation per-
sisted in Phase II. During Phase II, use of B-blockers before, during,
or after CABG increased from 65% to 76% of patients (P < 0.05).
Appropriate lipid management, an aggregate variable, occurred in
91% of patients before and 91% after the educational intervention.
However, there were improvements in 3 of 5 subcategories for lipid
management (documenting a lipid disorder [52%—57%], initiating
drug therapy [45%—53%], and dietary counseling [74%—91%]; P <
0.05).

Conclusions: In Phase II, this statewide process-oriented quality
improvement program added two new measures of quality. Achieve-
ments of quality improvement from Phase I persisted in Phase II,
and improvements were seen in the new variables of lipid manage-
ment and perioperative use of 3-blockers.

(Ann Surg 2004;239: 99-109)

From the *Birmingham VA Medical Center; fUniversity of Alabama at
Birmingham; fAlabama Quality Assurance Foundation; §UAB Center
for Outcomes and Effectiveness Research and Education; and ||Birming-
ham/Atlanta VA Geriatric Research, Education, and Clinical Center,
Birmingham, AL; §Duke University Medical Center, Durham, NC; and
#East Alabama Medical Center, Opelika, AL.

Reprints: William L. Holman, MD, Department of Surgery, ZRB 719, 703 South
19" Street, Birmingham, AL 35294-0007. E-mail: wholman@jits.uab.edu.

Copyright © 2003 by Lippincott Williams & Wilkins

ISSN: 0003-4932/04/23901-0099

DOI: 10.1097/01.51a.0000103065.17661.8f

Annals of Surgery ® Volume 239, Number 1, January 2004

he Alabama Coronary Artery Bypass Grafting (CABQG)

Project is a statewide voluntary process-oriented quality
improvement initiative. Alabama’s Quality Improvement Or-
ganization (QIO) (Alabama Quality Assurance Foundation
[AQAF]) has collaborated with physicians on this project
since its inception in August 1995. Funding for the project
was provided by a contract with the Centers for Medicare and
Medicaid Services (CMS), formerly known as the Health
Care Financing Administration.

Preliminary work on this project included defining
process and outcome variables, and establishing criteria for
chart abstraction by a Clinical Data Abstraction Center
(CDAC). In Phase I, arrangements were made for the collec-
tion of data from another state that does not provide perfor-
mance feedback to practitioners (comparison state) and a
national sample of CABG patients supplied by the CMS.
Phase I began with the collection and analysis of baseline
data that described individual hospital and aggregate state-
wide performance for the process and outcome variables that
were chosen by the study committee,' followed by an inter-
vention aimed at decreasing the duration of post-CABG
mechanical ventilation. Duration of ventilation was the pro-
cess variable chosen to be the basis of an educational initia-
tive for three reasons. The regional performance lagged
behind the comparison state, the duration of ventilation
seemed amenable to improvement by a regional educational
initiative, and shortening the duration of ventilation was
likely to improve patient outcomes and lower the cost of the
CABG operation.

Phase I was completed after the postintervention data
were collected and analyzed. The results were presented to
participants at a meeting in September 1999 and were later
published.? The educational intervention was temporally as-
sociated with a profile of favorable changes in the duration of
mechanical ventilation (the target variable), prevalence of
internal mammary artery use, and prevalence of aspirin pre-
scription at discharge that was not matched by secular trends
measured in a comparison state or a national sample. More-
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over, these improvements were achieved without an increase
in adverse events (eg, reintubation, bleeding complications,
readmission to intensive care unit, use of intra-aortic balloon
pump). Risk-adjusted mortality was significantly lower in
Alabama after the intervention than before; however, this
improvement was not significantly better than improvements
in risk-adjusted mortality that were found in the national and
comparison state samples.’

The present report describes the first round of results
for Phase II of the Alabama CABG Project. In Phase II, the
list of quality indicators from Phase I was increased to
include variables describing perioperative use of B-blockers
and appropriate lipid management during the admission for
CABG surgery. The purpose of the present analysis is two-
fold: 1) to define the durability of the improvements that were
achieved in Phase I, and 2) to determine if the program of
measurement/education/remeasurement that was used in
Phase I of this study can be successfully expanded to two
more processes of care in CABG surgery.

METHODS

Overview

The Alabama CABG Project and its Phase I findings
are described in detail elsewhere.' Briefly, a project study
group consisting of cardiothoracic surgeons, cardiologists,
and AQAF staff identified indicators that measure the quality
of care delivered to CABG patients. In Phase I, baseline
performance on these quality indicators was measured for
each hospital in Alabama where CABG surgery is performed,
followed by an intervention that provided feedback on per-
formance and suggested means for improvement. Perfor-
mance was again measured after this intervention. Changes in
performance across Alabama were compared with changes in
a comparison state where no educational intervention had
been performed, and to changes observed in a national sam-
ple. The same cycle of baseline data collection, educational
intervention, and follow-up data collection was used in Phase
II of the study where the variables of B-blocker utilization
and lipid management became the focus of the statewide
quality improvement effort. Comparison state and national
sample data were not available for the present analysis of
Phase II.

Quality Indicators

The quality indicators for Phase I were as follows:
aspirin therapy at discharge, use of the internal mammary
artery for myocardial revascularization, duration of intuba-
tion after CABG, intraoperative use of an intra-aortic balloon
pump, reoperation for excessive bleeding, readmission rate to
the intensive care unit (ICU) after ICU discharge, hospital
readmission rate within 30 days of discharge, and risk-
adjusted in-hospital mortality. The processes in the analysis
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were considered as indicated in all CABG patients unless a
specific contraindication was documented in the chart. A list
of the contraindications for these quality indicators was
previously published.’

In Phase 11, the variables of perioperative B-blocker use
and appropriate lipid management were added. As in Phase I,
the processes in the analysis were considered as indicated in
all CABG patients unless a specific contraindication was
documented in the chart. The aggregate variable periopera-
tive B-blocker use included any one of the following: use of
B-blocking drugs prior to surgery, during the operation, or
following CABG surgery. The aggregate variable appropriate
lipid management included three subvariables: measurement
of lipids during admission or planned following discharge,
documenting the presence or absence of a lipid disorder in the
patient chart, and initiating drug or dietary therapy for lipid
management during the hospitalization or planning for such
therapy after discharge.

Physicians chose the quality indicators to represent
optimal practices for CABG surgery. In most instances (eg,
IMA use, B-blocker use, and lipid management), the infor-
mation regarding the benefits of the indicator to patient
survival is compelling.*® Other variables (eg, median post-
CABG intubation time) are less well established but have
sufficient evidence of providing benefit that they were ac-
cepted as quality indicators by consensus of the physician
panel.'0~12

Achievable Benchmarks of Care'*'* were defined in
both phases of the Alabama CABG Study. The mean perfor-
mance for all hospitals in the state was another benchmark. In
Phase I of this project, performance in a comparison state and
in a national sample of CABG patients was used to distin-
guish the effect of the educational intervention from contem-
porary secular trends in cardiac surgery. Secular trends were
not measured in this portion of Phase II, although data from
a comparison state are currently being collected for the final
Phase II analysis.

The Achievable Benchmark of Care for a specific
quality or quality control indicator is unique because it
represents the average for the top 10% of performers among
Alabama hospitals for the variable with adjustments for patient
volume'? (also see Attp://www.main.uab.edu/show.asp?durki=
11311). The Achievable Benchmark of Care sets higher stan-
dards than the average performance, yet the standards are real-
istic goals for centers striving for excellence.

Project Samples and Data Collection

Data for this analysis included Medicare patients, who
had isolated CABG procedures (ICD-9 codes 36.10-36.20,
excluding diagnostic-related group [DRG] 104, 105, and
468). Phase II baseline (January 1, 1999 to June 30, 1999;
n = 1927 patients) and postintervention samples (January 1,
2000 to June 30, 2000; n = 2001 patients) were collected by
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a CDAC of the CMS. In addition to the CDAC samples for
Phase 11, 2-week samples of data were collected at partici-
pating hospitals using software supplied to the individual
hospital quality improvement teams by the AQAF and the
CMS (MedQuest; Fu Associates; Arlington, VA). These
samples were taken in November 2000 (n = 161 patients
from all 21 hospitals), February 2001 (n = 120 patients from
20 of 21 hospitals), May 2001 (n = 352 patients from 17 of
21 hospitals), and August 2001 (n = 74 patients from 19 of
21 hospitals). The variables examined included B-blocker use
and lipid management.

Project Intervention

Each of the Alabama hospitals providing CABG agreed
to participate in this project and identified a CABG quality
improvement team for the hospital. AQAF staff organized
meetings of all the teams. These meetings each lasted 1 day
and took place in a central location (Birmingham).

The first meeting for Phase [ was held in January 1997,
with the purpose of describing the CABG project’s objectives
and methods to the participants. Results from the initial round
of data analysis, ie, baseline data covering CABG operations
performed between July 1, 1995 and June 30, 1996, were
presented at a second meeting in January 1998. At the third
meeting in July 1998, the goal of decreasing the duration of
post-CABG mechanical ventilation was presented. Sugges-
tions were given on how this goal could be achieved.

The Phase II study variables and the MedQuest data
acquisition software were introduced at a meeting in Septem-
ber 1999. The first Phase II follow-up meeting took place 1
year later. As with the other meetings, every hospital’s
quality improvement team was given its own facility’s per-
formance compared with statewide mean performance, as
well as the other facilities” anonymous performances. Graphs
depicting statewide performance for all the CDAC and
MedQuest data samples were also presented in Phase II.
Attendance at the meeting ranged from 120 to 175 people and
included anesthesiologists, surgeons, nurses, physician assis-
tants, perfusionists, and respiratory therapists who were
members of local quality improvement teams.

In Phases I and II, suggestions were made for imple-
menting quality improvement programs at local hospitals.
Teleconferences, which included presentation of MedQuest
data in Phase II, were held to discuss the progress of teams at
each hospital. Project updates and educational materials were
periodically mailed to local quality improvement teams. Hos-
pital quality improvement teams were given software for
onsite data collection (MedQuest) and instructions for rapid
cycle improvement initiatives.

Educational materials include newsletters, books, vid-
eotapes, and posters that explain quality improvement in
general terms, explain the rationale for the interventions of
the CABG Project (early extubation, 3-blocker use, and lipid
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management), and give suggestions on implementation. Key-
note speakers were chosen for the regional meetings to
describe the background of the educational initiative or qual-
ity improvement in general.

Three “train the trainer” sessions were held in Phase 11
of the CABG Project in an effort to boost performance for
early post-CABG extubation at individual hospitals. These
sessions were sponsored by the AQAF and held at different
locations (one each in northern, central, and southern Ala-
bama). Nurses and respiratory therapists were asked to attend.
Continuing educational units were offered to those complet-
ing the session. Information describing the CABG Project is
available to members of local quality improvement teams and
the public on the AQAF website (http:/www.aqaf.com/).

A member of the AQAF staff made on-site visits at
participating hospitals to consult on local improvement ef-
forts and monitor interim progress. Hospitals were encour-
aged, but not required, to participate in comparative process
analysis visits, which were modeled after the round-robin site
visits previously used by the Northern New England Cardio-
vascular Disease Study Group.'® Typically, the visiting sur-
geons would watch cardiac operations during the morning,
while other team members observed and spoke with their
counterpart at the host hospital. At the end of the visit, the
host and visiting teams met to answer any questions that had
arisen regarding the procedures and processes of care used by
the host hospital. Within 1 month of the visit, the visiting
team completed a written summary that described similarities
and differences in the hospitals’ approaches to CABG sur-
gery. Thirteen different Alabama hospitals participated in at
least one comparative process analysis visit.

Data Analysis

The change from baseline to year 2000 CDAC samples
for process and outcome variables was compared by x* tests
for discrete variables and by nonparametric analysis of vari-
ance (Kruskal-Wallis) for continuous variables (SAS Insti-
tute, Inc; Cary, NC). Baseline for the variables describing
lipid management, B-blocker use, length of stay, same-day
surgery, and mortality was the 1999 CDAC data (ie, baseline
data for Phase II). The rest of the quality and quality control
indicators were compared with the 1995 CDAC data (ie,
baseline data for Phase I).

RESULTS

Table 1 displays the number of cases contained in each
data sample. Data samples abstracted by the CDAC had more
than 1000 CABG patients, while the data that were gathered
by individual hospitals using the MedQuest software included
fewer cases.

The quality indicators are shown in Table 2. The
prevalence of IMA use and prescription of ASA at discharge
increased from the baseline measurement in 1995 and re-
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TABLE 1. Alabama CABG Project Study Samples

1995 1998 1999 2000 November 2000 February 2001 May 2001 August 2001
Number of cases 4090 1694 1927 2001 161 120 352 74
Hospitals 20 20 21 21 20 19 17 19
TABLE 2. Quality Indicators

1995 1998 1999 2000 November 2000 February 2001 May 2001 Benchmark

IMA (%) 73 84 86 87* 97 96 94 98.4
ASA (%) 87 92 92 91* 96 100 97 100
B-blockers (%) NR NR 65 76%* 63 78 75 96
Lipid management (%) NR NR 91 91 96 98 100 95.9
Intubation <6 hours (%) 9 41 53 51% 49 49 46 81
Median intubation time (hr) 12 7 6 6* 6 6 6 NC

*P <0.001.

IMA, internal mammary artery; ASA, aspirin; Intubation <6 hours, extubation within 6 hours following end of CABG.

mained improved in the most recent CDAC and MedQuest
data samples. The variability in IMA use and prescription of
ASA at discharge among individual hospitals in Alabama
decreased during Phase I of the study;> however, a degree of
variability between individual hospital rates for these vari-
ables persisted in the most recent CDAC sample (Figs. 1 and
2). In all reports of the CDAC data, individual hospital
performance was displayed relative to the statewide average
as well as the Achievable Benchmark of Care. By definition,
roughly 90% of hospitals fell below the Achievable Bench-
mark of Care. The aim of this benchmark is to show what can
be achieved by the best hospitals in the region rather than to
show the mean performance for the variable.

B-blocker use and lipid management as shown in Table
2 are aggregate variables describing the perioperative appli-
cation of B-blockers or appropriate lipid management accord-
ing to at least one of the categories listed in Tables 3 and 4.
The aggregate variables and specific subvariables convey
different information. For instance, appropriate use of
B-blockers during the CABG admission improved from 65%
to 76% of patients undergoing CABG (P < 0.001; 1999 vs.
2000 CDAC samples) with similar results in two of the three
MedQuest samples. However, Table 4 indicates that the
prevalence of B-blocker use during hospitalization did not
change significantly from 1999 to 2000 for two of the three
B-blocker variables. The difference between aggregate and
specific variables for B-blocker use was due to more patients
receiving -blockers at some time during their CABG admis-
sion in the year 2000 CDAC sample.

Lipid management was appropriate according to aggre-
gate the lipid management variable in 91% of cases for the
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year 1999 and 91% of the year 2000 CDAC abstractions, and
there were higher rates in the MedQuest data samples. It is
noteworthy that the lipid management variables in Table 3
reveal substantial improvements from 1999 to 2000 in ob-
taining a history of hyperlipidemia and initiating therapy for
hyperlipidemia.

As with the other quality improvement variables, there
is still room for improvement in B-blocker use and lipid
management at the individual hospital level. The variability
for these quality indicators across the participating Alabama
hospitals is shown with the mean hospital performance and
Achievable Benchmark of Care in Figures 3 and 4.

The quality control indicators in Table 5 were chosen to
measure complications related to CABG and monitor for
potential adverse effects due to the project interventions (eg,
the measurement of reintubation rate is a control for overly
aggressive extubation following CABG). In Table 5, a 2.8%
increase in the prevalence of reintubation was noted (P <
0.001; 1995 vs. 2000 CDAC data). It is possible that this
statistically significant, but clinically modest, increase is
related to the shorter intubation times that were measured in
the 1998, 1999, and 2000 CDAC samples.

The prevalence of intraoperative intra-aortic balloon
pump use and ICU readmission were similar across time. The
prevalence of 30-day readmission was as much as 5% higher
in the CDAC samples following the baseline recording in
1995 (P > 0.001; 1995 vs. 2000 CDAC samples). This trend
was concerning in view of the decreasing length of hospital-
ization as noted in Table 6, and an analysis of readmission
was undertaken for the 2000 CDAC sample. The prevalence
of 30-day readmission varied across individual Alabama
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IMA Use (Yr 2000 CDAC Data)
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FIGURE 1. Prevalence of internal mammary artery utilization in the year 2000 CDAC sample is shown. Letters on the x-axis are

anonymous indicators for individual Alabama hospitals.

hospitals, with 7 hospitals having a 30-day readmission rate
<20% in the CDAC sample for 2000 (Fig. 5). The DRG
codes for all readmissions were gathered. The most common
readmission diagnosis was heart failure and shock (DRG 127
in 21% of readmissions), followed by other circulatory sys-
tem disorders (DRG 144 in 11% of readmissions) and ar-
rhythmias (DRGs 138 and 139 in 10% of readmissions).
Postoperative infection (DRG 418) accounted for 6% of
readmissions, and respiratory illness (pneumonia DRG 089
and other respiratory system diagnoses DRG 101) occurred in
7% of readmissions. The major disease categories (MDCs)
were similarly weighted to cardiopulmonary disease. Circu-
latory system (MDC 05) accounted for 42% of readmissions,
and respiratory system (MDC 04) accounted for 21% of
readmissions. Infectious disease (MDC 18) accounted for
11% of readmissions.

© 2003 Lippincott Williams & Wilkins

Table 6 includes outcome data. The duration of hospi-
talization for CABG decreased by 2.2 days over Phases I and
I of the study. The prevalence of same-day surgery increased
by 8.6%. In Phase I of the study (1995-1998), there was a
decrease in the risk-adjusted mortality for CABG surgery in
Alabama. However, the risk-adjusted mortality as well as the
decrease in adjusted mortality between the two data samples
in Alabama was not significantly different from secular trends
that were measured in the national sample or comparison
state.” The 6.6% mortality in the 2000 CDAC sample is not
adjusted for risk and is higher than it was previously.

DISCUSSION
The Alabama CABG Project is a collaborative effort
between the physicians in Alabama and the state QIO. The
AQAF is physician directed and has expertise in organizing
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ASA at Discharge (Yr 2000 CDAC Data)
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FIGURE 2. Prevalence of aspirin prescription at hospital discharge in the year 2000 CDAC sample is shown. Letters on the x-axis

are anonymous indicators for individual Alabama hosptials.

TABLE 3. Lipid Management Data

1999 2000 November 2000 February 2001 May 2001 August 2001
Measurement (%) 26.3 28.5 373 52.5 72.9 46
History (%) 51.6 56.7* 56.5 71.7 62.6 48.6
Drug Rx (%) 36.3 42.5% 453 52.5 95.9 51.7
Diet (%) 73.6 74.1 91.3 90 100 91.9
Total (%) 91 91 96.3 97.5 100 95.9

*P <0.001.

Measurement, sampling for serum cholesterol and triglyceride levels during CABG admission; History, documenting a history of hyperlipidemia in chart;
Drug therapy, initiating or planning for drug therapy for hyperlipidemia; Diet, initiating or planning for low fat diet following CABG.

regional quality assessment and improvement projects. The
funding for this project was obtained through a contract
between the HCFA and the AQAF. Statistical expertise for
analyzing results in Phase I of the study was drawn from
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in-house staff at the AQAF and from collaboration with
participating investigators at UAB and Duke University. We
think that such a collaborative effort between physicians, a
QIO with experience in the field of quality assessment/
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TABLE 4. B-Blocker Use

November February May

1999 2000 2000 2001 2001
Preoperative (%) 38 35 35 48 40
Intraoperative (%) 5 7* 7 3 3
Postoperative (%) 65 65 47 65 64

*P <0.01.

improvement, and experts in clinical research can be success-
fully implemented in other regions and for other surgical
disciplines. Collaboration between a specialty group like
cardiothoracic surgeons and a physician-led regional QIO is
ideally suited to provide useful information at a reasonable
cost. Nevertheless, it is not clear at present where funding
will come from for similar regional quality improvement
projects in cardiac surgery. This remains one of the chal-

lenges for regions embarking on quality improvement initia-
tives.

In the present study, the improvements in quality indi-
cators that were achieved in Phase I of the project were
maintained during Phase II. This suggests that it may be
possible to drop or rotate variables examined by a quality
improvement project as the project moves forward without
sacrificing gains that were previously made. A strategy of
changing or rotating quality indicators in and out of the study
is one method to contain the cost of data abstraction and
analysis, and generally make the process of quality improve-
ment more efficient.

In Phase II of the Alabama CABG Project, variables
describing B-blocker use and lipid management were added.
The choice of these variables was based on literature indicat-
ing that their uniform application to patients undergoing
CABG would provide short- and/or long-term benefits. Ran-
domized control trials that quantify the effect of an interven-

Peri-Operative B-Blocker Use (Yr 2000 CDAC Data)
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FIGURE 3. Prevalence of B-blocker use in the peri-operative interval for the year 2000 CDAC sample is shown. Letters on the x-axis

are anonymous indicators for individual Alabama hospitals.
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Appropriate Lipid Management (Yr 2000 CDAC Data)
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FIGURE 4. Prevalence of appropriate lipid management in the year 2000 CDAC sample is shown. Letters on the x-axis are

anonymous indicators for individual Alabama hospitals.

tion are the gold standard for defining regional improvement
initiatives, but we recognized that the number of randomized
control trials in cardiac surgery is small. Thus, recommenda-
tions for the practice guidelines in the present study were

based primarily on evidence from retrospective analyses or
nonrandomized trials, together with consensus among prac-
ticing physicians regarding the intervention’s potential for
improving patient outcome. The scarcity of secure informa-

TABLE 5. Quality Control Indicators

1995 1998 1999 2000 November 2000 February 2001 May 2001
Reintubation (%) 5.0 5.6 6.0 7.8*% 44 2.6 6.2
Intraop IABP (%) 4.0 3.2 2.3 4.6 1.9 1.7 2.5
Readmit ICU (%) 3.6 44 3.6 4.5 3.7 42 4.5
Bleeding (%) 3.7 34 32 4.0 3.7 0 3.0
30 day readmit (%) 15 17 20 19* NC NC NC

*P <0.001.

Reintubation, prevalence of repeat endotracheal intubation and assisted ventilation during hospitalization for CABG; Readmit ICU, return to the intensive

care unit during CABG admission; Bleeding, post-CABG bleeding that requires
within 30 days following discharge.

operative intervention; 30 day readmit, hospital readmission for any reason
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TABLE 6. Outcome Data

1995 1998 1999 2000
Length of stay (days) 11.8 10.1 9.6 9.6
Same-day surgery (%) 12.8 18.3 20.8 21.4*
Mortality (%) 5.0 4.5 54 6.6

*P <0.05.

tion for designing study interventions in cardiac surgery
makes the collection of other variables that monitor for
possible adverse consequences of the intervention imperative.

The new indicators of lipid management and 3-blocker
use are more difficult to characterize as discrete variables
than the quality indicators previously included in the project
(eg, prescription of ASA at discharge and IMA use). The
committee decided to use aggregate variables (Table 2) com-
posed of discrete subvariables (Tables 3 and 4) to describe

these processes of care. The data indicate that there were
improvements in 3-blocker use and lipid management during
the period of this study. However, there is clearly room for
further improvement, for instance, by achieving uniform
application of each specific subvariable to every patient
(Tables 3 and 4). When hospital performance for the aggre-
gate variables is examined (Figs. 3 and 4), further opportu-
nities for improvement are apparent at the individual hospital
level. For instance, lipid management was appropriate in at
least one subcategory for 91% of Alabama patients in the
1999 and 2000 CDAC samples. However, there were 7
hospitals in Alabama where >10% of patients had no lipid
testing, counseling, or treatment during their admission for
CABG surgery (year 2000 data).

Other interesting findings in Phase II came from anal-
ysis of the quality control indicators. There has been a slow
but steady increase in the prevalence of reintubation since
emphasis was placed on early (<6 hours) extubation after
CABG surgery. The increase in reintubation was not associ-

Readmission within 30 Days
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FIGURE 5. The rate of readmission to any hospital within Alabama within 30 days following discharge post-CABG surgery is

illustrated for the individual hospitals participating in the study.
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ated with a consistent increase in the duration of hospitaliza-
tion or ICU readmission rate; however, this trend bears
continued observation during the remainder of Phase II.

The 30-day hospital readmission rate has risen by 4% to
5% since the inception of the project. This was associated
with a decrease in the duration of hospitalization following
CABG surgery in Alabama and warrants further scrutiny,
especially in view of the most common reasons for hospital
readmission (cardiopulmonary diseases including heart fail-
ure and arrhythmias).

Others'®'® have addressed the tradeoff between earlier
discharge from an acute care hospital and subsequent events
such as death or hospital readmission. It has also been noted
that a shorter duration of stay in an acute care hospital may be
associated with an increased utilization of skilled nursing
facilities and rehabilitation centers,'® although this is not
always the case.!” In a previous study by Cowper et al of
patients who had CABG in 1992,'® it was shown that the
early discharge of elderly patients was not associated with an
increase in the 60-day hospital readmission rate. Indeed,
among all patients who were discharged within 5 days post-
CABG, the risk-adjusted rates of death and readmission for
cardiovascular disease were less than in patients with a longer
hospital admission. A complete consideration of this issue is
beyond the scope of the present paper and is an important
topic. The answer will require risk adjustment for the length
of stay variable,'?° together with more complete informa-
tion describing the reasons for rehospitalization.

The Alabama CABG Project provides information de-
scribing individual hospital performance to practitioners (sur-
geons, nurses, and other members of the local quality im-
provement and CABG provider teams) in a confidential
manner under protection as peer review material. We believe
that confidentiality is important to gain the confidence and
support of providers because it shows by actions that the
project is aimed primarily at improvements in care rather than
punishing outliers. The question of how to reconcile the
public right to review data describing quality improvement,
and the benefits of protecting the confidentiality of peer
review information has yet to be resolved.?' However, the
present study shows that maintaining the confidentiality of
this peer-review information did not render the project inef-
fective in improving the quality of care for CABG patients. It
is interesting that the public release of surgeon-specific mor-
tality data in New York State did not influence the referral
patterns of cardiologists or the pattern of hospital utilization
by patients,>*** although it was associated with a decrease in
risk-adjusted mortality for CABG surgery in New York.*
Furthermore, the finding that risk-adjusted CABG mortality
data have less to do with the choice of CABG providers by
third party payers than what the providers are willing to pay
argues against the need for these data to guide the purchasing
of healthcare services.?
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Data collected on-site at participating hospitals using
the MedQuest software were included for the first time in
Phase II of the Alabama CABG Project. Professional off-site
data abstraction in Phases I and II were provided by a
CMS-approved CDAC on a fee-for-service basis. There are
advantages and disadvantages to each approach. For example,
the accuracy of abstraction was checked in the CDAC data by
reabstraction of data samples, while there was no mandatory
quality control program for locally acquired MedQuest data.
However, the process of chart copying followed by abstrac-
tion and reporting from the CDAC required several months
for completion and is expensive as compared with the smaller
locally acquired data samples.

The primary purpose of gathering MedQuest data was
to provide local quality improvement teams with timely
information for rapid cycle improvement. In the present
study, the MedQuest data mirrored the CDAC data, suggesting
that voluntary data collection is adequate for rapidly determining
the effect of quality improvement initiatives at the local level.
The large samples abstracted by a CDAC are subjected to
stringent quality control, which makes them more suitable for
comparisons with other regional or national data samples.

The Alabama CABG Project continues to use the
Achievable Benchmark of Care concept to stimulate im-
provements in clinical care. In a randomized controlled trial
separate from the Alabama CABG Project, the inclusion of
Achievable Benchmarks of Care in physician feedback led to
33% to 57% higher odds of patients receiving appropriate
care as compared with patients whose physicians did not have
this information.'* The desire to perform at the level of the
best centers is expected to accelerate regional process im-
provement in the Alabama CABG Project, although this was
not tested in the present study.

During the remainder of Phase II of the Alabama
CABG Project, further analysis of post-CABG hospital read-
missions is planned, as is continued surveillance of readmis-
sion within 30 days of CABG. Data are now being collected
by a comparison state that does not provide formal feedback
to practitioners, thus providing a control for secular trends in
cardiac surgery. Individual hospitals in Alabama will con-
tinue to use MedQuest data for ongoing rapid cycle improve-
ment efforts in Phase II. Confidential process-oriented reports
for individual surgeons will be added to the hospital-level
reports. Charts describing surgeon performance according to
quartiles or quintiles will be included in this report. In
addition, tracking variables that describe blood product utili-
zation (erythrocyte and nonerythrocyte) and postoperative
physician follow-up within 2 weeks after discharge from
CABG will be collected and reported to participants.
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